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Abstract 
Forecasting of the market demand is an important part of supply chain management of the tobacco wholesalers in 
China. Traditional forecasting method for tobacco market demand bases on the orders of retailers and the evaluations 
of the different departments which use different forecasting methods. The existing forecasting method causes 
normally large forecasting errors between the forecasting results and the actual sales amount. This paper presents a 
new market forecasting system for tobacco wholesalers in China based on a new developed market demand 
forecasting model. By applying the new system for a sales company in China shows that this model can help sales 
company to improve the forecasting accuracy for annual and monthly market demands significantly. 
Keywords: forecasting system, market forecasting, tabacco, China, management system, decision support system, forecasting model 
1.Introduction 
Tobacco production and sales in China are a monopoly which is strictly controlled according to the 
production plan or the sales plan. Each tobacco wholesaler must submit its sales plan for next year at the 
end of the year, and the sales must strictly follow the submitted sales plan. This submitted sales plan 
includes monthly sales plan and annually sales plan which are generated from the forecasting. Thus the 
market Forecasting is an important part of supply chain management for Chinese tobacco wholesalers. 
The current half-yearly or the annual demand forecasting procedure is shown in figure 1. The sales 
department, the order department and the purchasing department work together for the demand forecasting. 
Each department makes forecasting according to their own methods individually, such as the grey model, 
brands life cycle and seasonal index plus moving average and so on. As for the monthly demand 
forecasting the actual orders of the last month from retailers are the base for the calculation.  
The detailed analysis at several tobacco wholesalers in China shows that the existing forecasting 
methods cannot provide satisfied results. The differences between the forecasting results and the actual 
sales are often quite big. The annual forecasting errors are normally more than 5% and the monthly 
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forecasting errors more than 10%. There are of factors which lead to such big forecasting errors. One 
reason is that demand of the retailers are normally amplified, anamorphic and delayed, because retailers are 
often afraid of out of stock, especially with the bestselling brands and the brands with special regulations. 
Because of the strict regulation of the tobacco production and sales, the large forecasting errors of the 
wholesaler will lead to the incomplete fulfillment of the retailer orders. This will raise anxiety at retailers 
and lead to unreasonable orders. Thus the logistics operation of the wholesalers becomes more difficult and 
the customer satisfaction goes down. In the monopoly system of the Chinese tobacco the right forecasting 
methods are getting an important meaning. The tobacco wholesalers in China are looking for the better 
forecasting method and system. 
In this paper one new forecasting model for the Chinese tobacco wholesalers is developed by using the 
proper algorithms, available social data and historical sales data. Based on this model a new demand 
forecasting system is developed, which can be used for the market demand forecasting and evaluation. 
2.Forecasting model 
The purpose of the demand forecasting model should include following aspects: 
• Keep the model as simple as possible – but describe it as detailed as necessary for the desired 
purpose.  
• Try to use data which are easily to obtain from secure sources with high credibility. 
• The quality of the data determines the quality of the result from modeling. 
Sales Department Order Department Purchasing Department
Forecasting results
Function: 
Demands from retailers
Responsible: Sales Manager
Function: Division of regions
Responsible: Order Director
Function: Demands 
forecasting
Responsible: Regional Manger
Function: Division of brands
Responsible: Purchasing Director
Function: Inventory Maintenance
Responsible: Brands Manager
Function: (Current Month) Supply
Responsible: Brands Manager
Function: Inspection on demands
forecasting
Responsible: Purchasing Director
Function: Demands forecasting
Responsible: Brands Manager
Ratio：40%
Method: Grey Model
Ratio：20%
Method: Brands Life Cycle
Ratio：40%
Method: 
Seasonal Index + Moving Average
Function: Summary of demands
Responsible: Marketing manager
Regional Marketing manager
Function: Inspection on 
demands forecasting
Responsible: Order Director
 
Figure 1.  Current Forecasting method 
• The final model consists of “brain and computerized data”. 
• The market model will not be just a software tool, which provides the market size and forecast 
automatically, when pressing a button. 
The forecasting model is one highly aggregated standard market model and based on several factors, for 
example the total population, customers and consumption, and extension due to floating population 
included.  
The key model is as following: 
 M=P*CR*Χ (1) 
Where: 
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M Market demand 
P Population 
CR Consumer Rate [%] 
X Consumption [Cigarette / Day *Person] 
The population here consists of resident population and floating population, and the consumer rate and 
the consumption are related to aging, floating status, education, urbanization, income and social pressure 
(unemployment, divorce and so on) of the people.  
The basic data requirements for this model include three aspects: population’s data, consumer’s data and 
consumption data. 
2.1.Population’s Data 
The population’s data are including following factors: 
• Registered population; 
• Proportion of children less than 15 years old; 
• Birth / death rates; 
• Size of floating population which is divided into “internal” floaters and “external” floaters. At this 
point all information about floating population will be supportive for understanding ‘floating’.  
2.2.Consumer’s Data 
The consumer’s data are including following factors: 
• Smoking rate [% of related group according to definition of smoker]. 
• For registered and floating population and in case other specified. 
2.3.Consumption’s Data  
The consumption’s data are as following: 
• For each Group (sub-group considered) identify (by field research) the cigarettes per day and per 
“smoker” (according to the specified definition). 
When preparing those basic factors all data collected have to be precisely specified according to their 
definitions and their sources (see figure 2). 
Because the emphasis of this paper is the demand forecasting system, so the detailed calculations sub-
model for consumer rate and consumption will be no focus of this paper. Nevertheless some experiences 
from the model application are worth mentioning: 
Birth Rate
Death Rate
Age
External
Floating
Effects on 
Smoking Rate
< 15 years
 
Figure 2.  Time-effects on smoking rates per age group 
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• The dynamic of the market is highly based on the floating population. This means that the growth 
of the market size has been determined by the size of floating population. 
• Forecasting the market demands requires forecasting the floating population with high quality. 
Deep knowledge and understanding of the “floating process” and thus high data quality are key.  
• Simple scenarios can be obtained from the model. Modifying population data (registered / floating), 
birth/death rates, smokers’ growth rates, and consumption data will result in a ‘modeled’ market 
demand, so the impact of potential changes can be analyzed. 
• Applying the model without business- and modeling intelligence will lead to misleading results 
and wrong interpretations. 
3.System structure 
The development environments of the system are as follows: 
• Operating System: Microsoft Windows Server 2003. 
• Web Server: Microsoft IIS.  
• Programming language: Microsoft Visual Studio NET 2003.  
• Database: Microsoft SQL Server 2005 
As a public platform, the architecture of the system should be browser- / server-based (B/S). As shown 
in figure 3, the architecture of the system consists of three levels: server level, internet level and user level. 
The server level consists of web servers, database servers and application servers. All basic data is 
stored in the database server and all programs run on the Application Server. There is a firewall between 
web server and the internet to ensure the security of network. The internet is the medium between the 
server level and the user level. Each user can use this system at any time and in any places where there is 
an interface to the internet. All data between the user and the system will be transported via the internet 
with TCP / IP protocol. 
Database Server Webs Server Application Server
Firewall
User 1 User NUser …
Internet
Server Level
User Level
Internet Level
 
Figure 3.  The structure of system 
4.System functions description 
The new market demand forecasting and evaluation system for wholesalers in China can provide 
following functions: 
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4.1.Forecasting 
The functions of forecasting include: 
• Registered population data import: registered population data, growth rate of gross domestic 
product (GDP), the proportion of smokers and smoking rate of the registered population. 
• Floating population data import: floating population data, the proportion of smokers and smoking 
rate of the floating population. 
• Historical sales data import. 
• Forecasting of the annual market volume. 
• Forecasting of annual market demand. 
• Forecasting of annual demand of different price classes. 
• Forecasting of the monthly market demand. 
4.2.User Management 
The function of user management includes: 
• Add, delete or modify the user data. 
• Modify the groups of user. 
4.3.Report Print 
The reports include: 
• Report of the annual market volume. 
• Report of the annual market demand. 
• Report of the monthly market demand. 
• Report of the annual demand of different price classes. 
4.4.Data Query 
Per this function of system user can query the data in system, for example the market demand, the 
market size and the information of the population. 
Table I. sales data 2007-2009 
Year Month 
Sales 
amount 
(250 bars) 
Year Month
Sales 
amount 
(250 bars) 
2007 1 15618 2008 7 12147 
2007 2 10168 2008 8 12470 
2007 3 11781 2008 9 12286 
2007 4 11900 2008 10 12286 
2007 5 10766 2008 11 12333 
2007 6 11242 2008 12 10780 
2007 7 11594 2009 1 20076 
2007 8 11977 2009 2 10459 
2007 9 12104 2009 3 12341 
2007 10 11850 2009 4 12514 
2007 11 12259 2009 5 12673 
2007 12 11299 2009 6 12705 
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2008 1 16020 2009 7 12718 
2008 2 11276 2009 8 13133 
2008 3 12132 2009 9 13529 
2008 4 12231 2009 10 13298 
2008 5 12037 2009 11 13123 
2008 6 12404 2009 12 11549 
4.5.Graphic Output 
The relevant forecasting data can also be shown in graphic: 
• Data curve of the annual market volume. 
• Data curve of the annual market demand. 
• Data curve of the monthly market demand. 
• Data curve of annual demand of different price classes. 
4.6.System Settings 
This function allows users to set up some system configuration. 
5.Case study 
The market forecasting system was applied for the Wholesaler A in China in 2009, in order to forecast 
the market demand for the year 2010. The historical sales data of 2007 to 2009 are described in table 1. 
They submitted the market forecasting results from the market demand forecasting system as the sales plan 
(including monthly sales plan and annually sales plan resulted from the forecasting system) for next year in 
the end of 2009. 
0
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Figure 4.  Actual sales data and forecast data in 2010 
Table II forecasting error for year 2010 
Month 
Actual Sales
Amount 
(250 bars) 
Forecast Sales
Amount 
(250 bars) 
Forecast
Absolute
Error 
Forecast 
Percentage
Error 
1 20498 19719 -779 -3.80% 
2 15101 14515 -586 -3.88% 
3 12822 13373 551 4.30% 
4 13654 13603 -51 -0.37% 
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5 13652 13478 -174 -1.27% 
6 13049 13775 726 5.56% 
7 13797 13832 35 0.25% 
8 14077 14322 245 1.74% 
9 14598 14593 -5 -0.03% 
10 13394 14441 1047 7.82% 
11 13641 14455 814 5.97% 
12 13256 12832 -424 -3.20% 
Total 171539 172938 1399 0.82% 
The actual sales data and forecasting data of the tobacco wholesaler in 2010 are shown in figure 4. 
The forecasting errors of the system are evaluated for each month (see table 2). The evaluation shows 
that the annual forecasting error was only 0.82%. With the aid of the new forecasting system the 
forecasting accuracy of the annual market demand was significantly improved. For monthly market 
demand forecasting, the forecasting error is between -0.03% and 7.82%, and the mean forecasting error is 
3.17%. This shows that the forecasting accuracy for monthly market demand could also be improved 
significantly. 
6.Conclusion 
The authors of paper have developed a new demand forecasting system based on the new forecasting 
model for the Chinese tobacco wholesalers. The application of the new forecasting system at the tobacco 
wholesaler A in 2010 shows that this new system can help wholesalers to improve the forecasting accuracy 
for annual and monthly market demands significantly. The orders of retailers can be then better fulfilled 
and the customer satisfactions can be improved. The logistics operation of the wholesalers can also be 
carried out more efficiently. 
Acknowledgment 
The authors would like to thank Beijing Do Logistics Technologies Co. Ltd. for providing necessary 
data. 
 
